1^ t!: '^l ^ ^■ ^ 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



s ii &! s 

Application Number 



10-2002-0066163 



§1 ^ ^ 

Date of Application 



2002^ 10^ 29^ 
OCT 29, 2002 



m 3 

Applicant(s) 



21 



Korea Advanced Institute of Science and Technology 



20020066163 %^ 'U^}: 2003/9/17 

mmmxn 2002.10.29 

wmsi F eP t c ^'^m oigfh n^E xpi:>i^oHxi ^ n m^^^ 

SSSSl HIGH-DENSITY MAGNETIC RECORDING MEDIA USING FePtC FILM AND 

MANUFACTURING METHOD THEREOF 

[SSI th^2^sr:)i^g! 

3-1998-098866-1 

[CH£I8J1 

[^Sl OiSISj 

[ □ £1 e! 3 H ] 9-1 998-000385-9 

i^mm a mm^ m 1999-004558-0 

^mR^n SHIN.Sung-Chul 
[^eiS^eis] 520719-1018112 

305-701 

[^^1 cHSiS^Ai 373-1 mz\^isi 

[^^1 KR 

[^SSI §^S:'I1 KO.Hyun-Sok 

[^eje^eisl 770511-1768215 

[^^eis] 305-701 

[^^1 □ss^Ai ^^=p- =?^m 373-1 ea^f^f 

[^^1 KR 

^6^S Xil42ZE£| f^SOll 21 e.^ . X^I6052J 7?§0il £i 

Eh #S!&'AF a S^ifLia. i:i|£|o| 
OlSISI (oj) 



22-1 



20020066163 2003/9/17 

20 e 29,000 m 

{^[iiym^^] 0 2 0 ^ 

[o^^^gg] 0 3 0 ^ 

[&'AFS^S] 8 1,^ 365.000 

imm 394.000 

[ifS^ ^^^Sl 197.000 ^ 

[S¥AiWl 1. S^^vM- SA||>H(£S)_1S 
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7> ^7>^ FePtC MV^l-o.^ ol^ol^ ^1-71 7] ^t.)]^] ^ ZL ^l^^J-*^^ ^l^*]-7l ^ tb 

^, ^Islt!" ^^^^1-71 FePtC ^^^<^1 ^^M: 25 -^5^1% ^7}-^o.^>i*) 

^>7l7mnll^lS.Ai W>#^t!: l^l^l^ ^>7l S-A^ ^ ^^a-i- :^>7l7l^nfl^l# ^]^^}^ 

, SEtlr FePtC ^^-^^ 7]^ ^S. 400°C<HlAi dc ^VnMlH^: ^^^^^ ol-g-«ll ^a] ^2}-^> 

^ ^^^o^S. ^^^^-Jl 7] ^9] <^^^ ^ A]^^ 1 Al:^Vo.s ^^1-^^ ^> 

7171^1^11^121 ;j11swj-i^^ ^1^^0.^>^^ ^^^^ ^ol^ iL<^l^« ^J^s. 
^fe jL^iJl-* 7>^* A^^lS 

£ 2 

^>7l7l^Dll^l, FePtC, &7.m, 2^-^Hl 
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[^^^ ^^1 

F e P t C ^^-^ <=>]-%-^ Jl^S. ^>7l7is.ni]^l ^ ZL {HIGH-DENSITY MAGNETIC 

RECORDING MEDIA USING FePtC FILM AND MANUFACTURING METHOD THEREOF} 

£ 1^ 400r<^l^i FePf^l ZL ^7>^ <y=oil 14a. XRD ^7]^ 5.^1*!: 

£ 2^ 400°C<^l^i FePt<^l ^7>a1 zl ^7>t!: ^J=^l 4^ TEM <5lol^lSl S.^] 

S. 3^ 400'C<^l^i FePt^^l ^7}^] H ^7>^ tcj-^- M-H ^H.^ 5-^1 tb 

£ 4^ 400°C<^l^i FePt<^l ^7}^] ZL ^7}^ <=>^o\] tt^-^ :e.^>^Sl ^a]^ £ 

£ 5^ 400°C<^lA^ FePt<^l ^dt ^7}X\ ZL ^7>t!: 'a=<Hl n]-^ ^S^l S^ltb 

S. 6^ 400t;<Hl>H FePfHl ^7>a1 zi ^7l-t!- *a=<^l ^>S|- uV^^I 2.^* hIJI*}- 
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o]A^ ><«>^S]^ FePt ^^^<^1 ^^1- ^7}^}o^ ^JEl- ^91 



7l^^l^ -§-%=^ Jl^^>c>^ 3.7l7> 2-5 kOe <a^>(Grain)5^ aL7l7> 

3}-oi.o> *vtq.^ ^^14. ^slH-, ^^>^ a7i7> ^ji^v^ <y^>^ ^>^^^^<^1 ^^17> SlS-S. 

, ^^^^^ ^«fl ^>7l oli^A^ol ^^^tq-. o]^ ol^gfl 7]^.^ ;;^|.7] 7]S.t,l] 

^IS. ^Ji # ^M7} fl-^^ ^2:^ FePt ^^<^14. ^^-^I^i FePt^ 

fee ^2:(Disordered Face Centered Cubic)# 7}:^]t^ , ^^^ell- ^■ 

Til ^>7l ol«j->^^^ 71-^1^ fl-^^^ fct ^SCOrdered Face Centered 

Tetragonal )# ^ ^i=1-. 
<9> 0151 FePt l^-le^* ^-f fl-^ SZ^l^, ^;^>^ a.7l7V 

7]7]ZL l-^^*>7ll Sl^ ^^Ol ojcf. ZLE^:°^. ^1-71 7l^ l-^SAio^ o^r^^ a^^^ ^7] 
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<io> Coffey^ 1999\i^ ^-B: 1-^* FePt<^l ^7>a1^ o.^m) n} 

# ^ $X^^ ^ Si^^ 7>^>^j^ ^#*V^t^- ^J5, 989, 728^. 1999^ 

11-^ 23, Coffey et all. , ^^tb ^dt^^ ^^^ll tfl^t TEM >«>>^^ <^1-g-tl: "a^XGrain) 

<ii> J. A. Christodoulides^ FePt^ cff^ ;^1^*><^ n^S^ . ^>7l^ ^^^^ 

«> ^4 /7. y4. Christodoulides. J. Appl . Phys. 87, 6938(2000)]. ^^5^ 

^^>^, ^-f' ^IS-S-^ ^^1^ •y^V*^ "^^^ ^ 'I^^sl^V^ ^^<^lAi 700£^ ^ 

FePt SJ^>^ 37i7> 1-^<S*M ^^<^1 #7H>7il ^cl-. ^, AA 

7m^l 3.5 kOe^ ^^1 i^--$-;^l^, 0.5^^-1 ^^^1 ^7l-sr>7ll 51^ ^^1^ 



^ ^^1^* ^^^>7l ^*H, 7m-§- ;^>7l pll^l^ ^ilss- ^V-g-sl^ 

FePt Mi-^o^ <g^^elAl ii;^>^^ 2-5 kOe, 2^^«1^ 1^ 7>^l£^ ^\v^ FePt <y:^>^ 

3.71* An *>Ji ^"a^VTll ^fls.# ;*il^*>:ii, at!- «^ls^t!- ^11 « ^l^^>7l -^ai 
tij-i^^ A>-g-^ ^12:«J-^^ ^l^^V^ o.^ tb^. 
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<13> ^ ^7]^ W>fil- ^^^^>7l 7l^^r>^ 7]^ 

^ ^7] 7]^ ^^oll :^a.7> ;^>7l^ 71^51^ ^^^S. 0]^0]^ ^ 

:e. nfl^Hl Siol^^, ^^-71 =^^^<^1 400rs1 ^^n>zLVil#(MgO) 71:^: ^(Fe), 

«1^(Pt). ^MC)7} FePtC 5L^^1-^ ^>7l7l^Bfl;^ll- ;^l^i5>^ ^ 



S^, -g- ^i^ofl ttl-s. ;^].7j7^s.nil^l^ FePtC 7]% ^£ 400rofl^i dc ^>^i-ilB§ 

t!" :e-^V^^ 37is ^ja pfl^ls.>H ^ji ^oiji ^ 



S^, ^ 2:7] ^^iE^ l>l0-6 Torr <^ls:>7l- ^}^^^ , ^i^^^ 

7}^^S.^ ^S. 99.9999 %^ ^VM^^ >^>-§-^>5^4. 

^ n?-^.^. 2 <?1^1 3j;go^ €(Fe). ^4^(C) Bj-^^ (target) 3}- 7>S.. M]S. 

5 mm^ «-^^(Pt) ^(chip)ol A>-g-^cf. PePtC ^^-ir ^^^}^^]^ MgO(lOO) 7]^ Fe. 
Pt, CI- ^Alofl ^s}-^o.^^ ^^^^>J1. 1 a1:lVo.^ ^^^l^cf. 
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^cf. Mgo 7]^^ ''d^^^i<=>] ^<^^7] v^^c^], o]E.]^ 'i^^eii- n ^^^> 

^ 1* 7}n^7] ^^il^l ^4- ^ <^1^<H^1^1 ^<^> Jl^^ 

-f^7> ^lEil- Jl^A]7!^ ^^cf. IQoln^ 700t: JL^o] 

<i8> ^ ^T^oil ^^^i ^^^^s ^ yll*^-^^^ x-a 2|^^^7i(XRD)l- ^#^>^ 

-^T^, ^^^^ 3.7] ^ ^14^^^ SEMCScanning Electron Microscope)^ TEM(Transmission 
Electron Microscope)^ ^^l-g-^fl ^#s^>5lt^-. ^^^^ ^>7l^ ^^^^ VSM(Vibrating Sample 
Magnetometer)* <>1-g-srl-oi ^^<^1a-1 ^:^s-]-^t:f. S-^^^ EDAX(Energy Dispersive 

X-Ray Spectroscopy)-^^ ^^*>5i-^i^. ^^1^ a -step * <^l-g-*>«^ ^^*>5i^. 

<19> olsrV, ^ ^^ofl rr).^ ;^].7l7]S.n])^]^ ^l^j-^M ^^>oi Ej-^S^ W]^* ^^A]^^ nflo^ 

#A^-i-* £Al§>i oj^ ^S^H ^^t?-^-. 

<20> JE 1^ ^-i^l 400S.<HlAi FePt<^l ^:ii(C)» ^7}%^ nfl n ^7}^ XRD ^7]S] 

^2^-# ^c^^cf. £ loll J£Al^ Hl-sf ^o], E].^o^ oj:ol ^<>1'^<H1 ^^^^ FePt^ s| 
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^(Ordering Peak)^ 3.7]^ 4^ 9X^. FePt^ fct 

711 Slo^, 50 -^21% fct ^2:^ ^3.7} ^}^7^^^^ ^ ^ 9X^ . 

i> :£ 2^ >g>5<l 400£«^1>H FePt<Hl ^7>^-g- nfl ZL ^7>^ «a:oll 4^ TEM ^li^l^l^ 

^Sl-1- iAltV ^olcf. ^7>s:l-;^l ^Si:* FePt "UA^ S.^^^ 3.7]^ 10-20 

nm ^^SS ^ S^^m ^^^^>J7 ^2]-7> «y: =^ ^cf. 5Et!:, 25 ^sl%o) eJ^^ ^7}%^ 

^-f <a ^1-51 a.7l^ 5.2 nmS. ^j-^V^^i^^ iBt§^^>7> 1.7 nmS-Ai ^ . 

o]^]^ <a^> H71S1 E]-^o] H]^ol ^7>f-oll i4e^- c-l :^He1^1H. 50 %^ ^71-^1 

oll^ 4 nmS] <y^> 3711- ii^cf. ZLSlM-, ^^^>7ll ^^jsl^l 'a^mo] ^^-^i^ . <^]^ 

^ ft^Sl ^7>S. ^*><^ FePtSi «<J-«I1*>^ ^^o] 50 :^3r|% ol^^-^Ei^ ^^o] u|- 

2> :£ 3^ ^>5<1 400H<^1>H FePt-Hl ftdb* %!7>^^ ufl n ^7>tl- M-H ^ 

^ i5|-;^>5|-^ ijt^ ^^s:>7fl £l i^>^^ iir^ ^7>t!:l=1-. ^^Cfl. 33 ^ 

3> 4^ ^^^1 400£oilAi FePt<Hl ft^il- ^7>M* «fl ^ ^7>^V <a:oll vc^^ M.7\^ 
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^l-7l7l^oil :e.^>^^ 2-5 kOe 25 ^^7]- ^7}^ 

H]:4i7l- ^7]-^ AlsL^^v^i^ lofl 7l-z7>^ -a-;^!^!-:^.^, i^ol^^tl 25 



£ 5fe 400£<^l^i FePt<^l 13:^» ^7}^^ nfl ZL ^7Vtl: '^<J='Hl 4^ t^^^ ^ 
^o]p]] ^^^^ tflj^oflA^^ 7j-^ JIL^^o] ^-g-§>7ll ^rl-. ne^S-S. 

±7} ^7}^ ^-f<^l^ ^S7> ^^7^o] ^^s. Ja^^o] #o1-i-7fl ^ 



£ 6^ 'g'J*! 400£<^1>«>^ FePt^l ^7>^^ nfl H ^7}^ <=>^<^ 14^ y^>5|- 

^Eflo] 2.^# ^c]^ <^ ^ oic^^ ^ ^fl^o. ncfe^^^ M^n^] 

^ ^ $X^. b)^ 25 -^51] % ^7>^^ ;<>^«}-^2i a^olrf. ^dtl- 
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:£ ;^V7l7l^nii^l^ ^-^^v ujAi^ A}7] ^ ^^^^ 7}^^ -a: ^ o;tcf. 

<27> ^ ^rg^ s-^o^ wv^^lt!- ^Al<^Hl <5W^M, ^^'^^'^l^i 



<28> ^ ^Vtgcl] ^^>^ Cf^Sf JlaZ)-^ ^0.^0;,^ 

<29> ^;5ii), FePt<^l ^7>^^S>H FePt '^7]-$] aL7l» ^7>7} 25 ^3i^%<a 

5 nm<Hl>H 50 ^7>a1o11^ 4 nra ^^}^] ^ ^-^^ ^'^ti: ^i* ^ H 

<30> FePt<Hl 25 ^7>^]-^ 4.4 kOe^] ii;^>^# ^ SZi^. ^l^^ 7;>7l 

7]^6\] ^o]^ 7l^ Sll^oll 7>«fl# ^ ^>7l^J-Sl 37li4 7l^nl]A)lSl ^>^>^^^ 2.^ Jl^ ^ 

* ^ "^^^ M.7\^S] ^5z)-e|.ji ^ =^ o;[c]-. 
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<3i> >^;5^|), ^^S] ^7}^ FePt S.^ ^2i<^] <a^7lc^ ^7>7> 25 

<32> ^jl^, ^A] ^2}-^ t}7]] 7]^^ FePt^f BJ-J^S] Cf^ wVsVofl Wl^V*:^ ^^Vjl}. ^g-Ajoll 

oq-^- ^^<HlAi^ ^-f-S-Cf 400°C^ ^ioil^ii -f^^ M-Bfifl 

<33> vc^^A^ ^eflo^ FePtS ^V-g-tb ^-f^l- wlja^ ufl , ^ ^^ofl n^e^. ^3|-o^ «J- 

^-9.^ 400 7l^^£oilAi 25 ^7}-A]75^^^, il;^>^^ 3.7]^ 4.4 kOe7> sl^^ <^^7g 

•^l^ 3.7] S 5 nmS ^5E.» ^"S^Ml ^:E.£.S. ;^l-7l7l^oil <^^^ ^]S.Mr "9^ 
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1] 

7l^*>^ 7]^ ^ >a-7l 7]^ 4^^011 ^^7]. ^>7l2^ 0.^_ 7] 

^1-71 €(Fe), «-^^(Pt). ^4i(C)» -i-Al ^a}-^ FePtC i^s^V 

^ ^* ^^J^^ sr>^ FePtC o]^^ Jl^S. ^}7]7]^TJ^^]. 

2] 

^7] ^^9] f-^^ 10 ~ 50 -^3^]% o] t}^ FePtC ^i-^-^ "^l-g-tb 

^>7l7mDll^l. 

[^i^*ch 3] 

^^-^.1- 71^5:1-^ 7]^ ^ ^7] ^^7]^ ^^oll ^i7> 7]-7]^0_S. 7] 

^7] ;^:aL 7l:& ^oll ^(Fe), «-^^(Pt). ^:i:(C)« ^^1 ^^*><^ FePtC ^ 

^* ^^^^^S-'H ^12:51^ ^^-^S *m FePtC <5l-§-tb ^>7l7l^Dfl^l 
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[^^^J- 41 

^1 3 ^J-<^1 ^^^i. 

FePtC ^^^^ ^slB]^ AV^^><^ ^3h*>^ ^^l-^S e>fe- FePtC 

wVn^^ ol-g-t!: Jl^:£ y;>7l7l^DB^l 

[^^^J- 5] 

^>7l 25 ^5^1%^ ^^-^S FePtC o]-g-^ 7]-7]7] 

61 

^1 3 9X<=^^^. 

^71 7]%o_^ ^2}-^l-rLt)]#(MgO) 71^3:* A>-g-^l-^ FePtC <5l 

I^^-t 71 

^1-71 ^^1-21- ^Ajofl ^7] 7]^^ 400 ^^^S. FePtC 
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8] 

^7] <i^^5l Al:^>^ 1 



fr^ -^^V: 2003/9/17 



^^1-^^ sr}^ FePtC ^^l-B-tb Ji 
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20 30 40 50 BO 70 80 

28 
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a) 0 % b) 25 % c) 50 % 
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is. 4] 
10000-. 

9000- 

8000- 

7000- 

6000- 

5000- 

4000- 

3000- 

2000- 

1000- 



— r- 

10 



20 30 
vol.%(C) 



40 



50 



22-20 



TD20020066163 
51 




c) 33 % 



200 nrn 
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b) 25 % 




d) 50 % 
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61 
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10 jam 



0 sec. 



a) 0 % 



15 sec. 
b) 25 % 
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